The subject matter of this paper refers to the diagnostics of a transformer core, based on measurements and analysis of vibroacoustic signals registered during their normal operation. The paper presents results of the research aimed to evaluate the repeatability of vibration measurements for power transformer core. Recording of vibroacoustic signals was performed under laboratory conditions on dry-insulated transformers. The study concerned evaluation of changes in vibroacoustic indicators of the transformer core during operation with a turned and loosened core. Conclusions from the measurement results were drawn on the basis of the parametric test of signicance derived from the variance analysis for many means of single classication basing on the FisherSnedecor F-distribution.
Introduction
Vibroacoustic methods for testing the technical condition of devices are more widely used in various sectors of the economy. This is due to the fact that diagnosis based on measurement and analysis of mechanical vibrations do not require permanent or temporary damage to the structure of test unit. Vibroacoustic methods are currently used in diagnosis of rotating machines, as well as for devices operating statically [1] . With regard to transformers, this method is more widely used, particularly in relation to high voltage block and network units. same time, by using four measuring transducers, simultaneous assessment of the technical condition of the magnetic circuit of the transformer was possible to be performed simultaneously in several areas. Measurements were performed by using measuring apparatus characterized in [5, 7] . have distribution which can be described using F (x) distribution function, corresponding to the density function of normal distribution formulated by GaussLaplace.
While, in the H 1 alternative hypothesis, it was assumed that the obtained measurements are not part of the set of normal distribution functions. Adopted hypothesis can be formed as
where Ω is the class of all normal distribution functions.
Verication of the assumed null hypothesis was performed using the non-parametric for testing compliance χ 2 (Pearson's chi-squared test), which is most frequently used for equivalence hypothesis testing of measurement probability density at assumed theoretical probability density [1012] . Assessment of the distance between distribution functions was conducted using statistic measures
where r number of class ranges, n = r i=1 n i population size, p i probability that the future takes a value within the i-th class range, for distribution consistent with H 0 , np i =n i (expected) number of theoretical units, which should be included in the i-th class range by assuming that the feature has distribution consistent with the hypothetical one, while theoretical numbers shall not be low and should satisfy the condition np i =n i ≥ 5; n i empirical population of the i-th class range.
Subsequently, the χ 2 statistics, calculated according to the formula (2) were compared with the χ 2 α critical value, which was read from chi-square distribution table, at a set level of signicance α and computed number of degrees of freedom. Critical region for this test was built upward to satisfy the relation
where χ 2 α is critical value, being read from the χ 2 distribution for r − s − 1 degrees of freedom and P = α [12] . 
where
where x total arithmetic mean, x i group means, S 2 1 ,Ŝ 2 2 variances [12] .
Assuming that the H 0 hypothesis is true, the F statistics has an F distribution (FisherSnedecor distribution) with k − 1 and n − k degrees of freedom. Subsequently, the derived F value was compared with the F α critical value read from the FisherSnedecor distribution table, for the adopted signicance level of α and an adequate value of k − 1 and n − k degrees of freedom, while the equation shall be satised:
inequality is obtained as a result of comparison, then the H 0 hypothesis on equality of means in the analysed populations should be rejected. Whereas, if F < F α , then there is no reason to reject the H 0 hypothesis stating that all means are equal. If F < 1, then there is no reason to reject the null hypothesis without comparing it with F α . Rejecting the H 0 hypothesis means proving the signicance of the distribution on this population. Otherwise, it can be concluded that all groups are equivalent in terms of the examined attribute [12] .
Test result analysis
This section provides selected analysis results of the RMS value of vibration acceleration for turned and loosened transformer core. In an analogous manner, the repeatability of results obtained for the other vibroacoustic parameters designated for various operating states of the magnetic circuit in the tested unit were checked.
Numerical values used to verify the H 0 hypothesis, which assumes normal distribution of vibroacoustic signals, determined at P1 point for turned and loosened core were presented in Tables I and II Results from the performed verications are shown in Table III 
Summing-up
Since the inequality was satised: χ 2 < χ conditions of the test transformer core, the repeatability of measurements of RMS value of vibration acceleration occurs with 5 percent fault tolerance. Tests conducted for the other vibroacoustic parameters designated in the time-frequency domain had the same test result.
